Patented June 3, 1952 

UNITED 

STATES 

PATENT 

2,599,353 
STAINLESS EMULSiBLE GREASE 
Jere C. Showalter, Baytown Tex., assignor, by 
mesne assignments, to Standard Oil Develop- 
ment Company, Elizabeth, N. J., a corporation 
of Delaware 
No Drawing. Application june 2L 1950, 
Serial No. 169512 
3 Claires. (CI. 252--21) 

1 
The present invention is directed to a stain- 
less, emulsible greaSe composition which may 
be employed in pipe bending and wire ch-awing 
opërations and the like. 
The stainless, emulslble grease composition of 
the present invention comprises a composition 
having as major ingredients an aikaline base off 
contaiïfing alkali metal petroleum sulfonates and 
a hydrocarbon in the lubricating off bofling range 
having a viscosity af 100 ° F. of 75 fo 500 SSU and 10 
a sotid having lubricatirg properties selected 
ïrom the c!ass consisting of talc and mica and 
minor amounts of tall off, a polyhydroxy alcohol, 
an off soluble corrosion inhibitor and a fatty acid. 
The solid having lubricating properties is em- 
ployed in a ratio of at least 1:2 fo said alkaline 
base off. 
The compositiow of the present invention con- 
tains an alkaline base off which includes an alkali 
metal petroleum sulfonate and a hydrocarbon in 
the lubricating off boiling range having a viscosity 
of 75 to 500 SSU at 100 ° F. The alkaline base 
oil may be prepared preferably by exhaustively 
sulfonating with concentrated sulfuric acid a 
solvent extract of a lubricating off fraction ob- 
tained from a naphthenic base crude, such as a 
lubricating oll fraction from a coastal crude. For 
example, a phenol extract of a lubricating off 
fraction from a coastal crude having a viscosity 
of approximately 75 SSU at 100 ° F. may be ex- 
haustively treated with concentrated sulfuric 
acid, the sludge separated and the acid off neu- 
tralized with caustic alkali, such as sodium hy- 
droxide and the neutralized off, which may con- 
tain an excess of caustic alkali, finished by blow- 
ing with air to remove moisture. The fmished 
bae off contains from 10% to 15% by weight 
oî alkali metal petroleum sulfonates in addition 
fo some excess caustic alkali with the remainder 
being unsulfonated off. 
The hydrocarbon off and sulfonates which maY 
contain a suflïcient amount of caustic alkali to 
make the mixture alkaline may be prepared by 
admixing petroleum sulfonates, a hydi-ocarbon 
in the lubricating off boiling range having the 
viscosity mentioned belote and a small amount 
of a caustic alkali. The hydrocarbon off ordi- 
narily boils in the lubricating off boiling range 
and should bave a viscosity of 75 fo 500 SSU 
at 100 ° . and should be relatively free of aro- 
maria hydrocarbons. The alkaline base off pro- 
duced, as mentioned belote by exhaustively sul- 
fonating a phenol extrac of a naphthenic lubri- 
caing off fraction, may contain alkali metal 
petro!eum suifonates having molecular weights 
in the range rom about 325 to 400. The alkaline 
base off may b employed in the composition of 
the present invention in an amount in the range 
from 25% to 75% by weight with a preferred 
concentration in the range between 50% t0 60% 
by weight. The petroleum sulfonates cousist o£ 
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b.0ut 10% fo 15% by weight of the lkaline 
bse oil. 
A composition in accordance with the present 
invention may contain the ingredients thereof 
in thé poportions set ou in the following table: 
Table I 

Weight 
Per Cent 

Altaline Basë Oii .................................. 
'efoleum Sulfonate ........................... 
Off ............................................. 
Tll Off ............................................ 
Polylwdroxy Alcohol ............................... 
Gyclohexylamine .................................. 
15 Fatty Acid ........................................ 
Talc or IVliea Ratio o Base Off .................... 

25 -- 75 
2.5 -- 11.5 
22.5 -- 63.5 
0.5 -- 2.0 
0.5 -- 2.0 
0.3 -- 1.0 
0.05 -- 0. 2 
1:2 -- 2:1 

The tall off which is employed in my improved 
grease serves to impart adheslve powers to the 
20 mixture and may be employed in the grease com- 
position in an amount in the range from about 
0.5% to about 2% by weight, aithough if is pre£er- 
ably employed in an amount in the range îrom 
0.5% to 0.6% by weight. 
25 The polyhydi'oxy alcohol which imparts wateï 
emulsibility to the composition may be employed 
in an amount in the range trom 0.5% to 2.0% 
by Weight and pre£erably is employed in ar 
am0unt in the range between 0.5% to 0.6% by 
30 weight» As examples o£ the polyhydroxy alcohol 
niay be mentioned glycerine, propylene glycol, 
dîethylene glycol, triethylene glycol, and the 
like..Other polyhydi'oxy alcohols may be used 
provided they are water soluble and miscible with 
5 the composition. 
The corrosion inhibitor is preferably cyclo- 
hexyiaminè and should be present in a concen- 
tration of at least 0.3 % by weight. The amount 
o.f corrosion inhibitor will depend on the par- 
40 icular corrosion inhibitor employed but ordi- 
narity will hot exceed 1% by weight of the com- 
position but preferably will be in an amount in 
the range o£ 0.4% and 0.5% by weight o£ the 
composition. As a general staement, it may be 
45 said that the corrosion inhibitor may be off 
soluble. Examples of the off soluble corrosion 
inhibitors are: phenylalphanaphthylamine, di- 
cyciohexylamine, isooctylphenolmethylamine, 
and the like. 
5o The fatty acid is employed in the composition 
of the present invention to improve the lubricat- 
ing Properties of the mixture. The fatty acid 
may also react with some of the excess alkali in 
the alkaline base off and form, for example when 
55 stearic acid is employed, the stearate which 
proves the lubricating properties of the mixture 
and imparts increased bearing strength and acts 
as a soap or emulsifying agent to allow the im- 
proved grease to be removed by washing the sur- 
60 face, to which it is applied, with water. Ordi- 
narily the concentration of the fatty acid wfll 
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be in the range from 0.05% fo 0.2% by weight of 
the composition. Preferably if will be used in a 
concentration in the range from 0.09% fo 0.1% by 
weiiht. Stearic acid is the preferred fatty acid 
but 6ther fatty acids and fatty acid-contaning 
materials may be used in lieu of stearic acid. 
For example, lard off, oleic acid, palmitic acid, 
la.uric acid, wool, fatty acids, tallow off, linoleic 
acid and the like may be used. 
The other major component of the composi- 
tion of the present invention is a solid having 
lubricatini properties selected from the class 
consisting of talc and mica. The amount of the 
solid having lubricating properties is dependent 
on the desired viscosity of the improved grease 
but generally the solid may be present in a con- 
centration of about 33%. Stating this otherwise, 
the ratio of the solid such as talc or mica fo the 
alkaline base off should be af least 1:2 and gen- 
erally should not exceed about 70% by weight 
of the composition or a ratio of 2:1 with respect 
fo the alkaline base off. If too much of the 
solid, such as talc or mica is used, the grease is 
very viscous so that the upper limit of the solids 
concentration depends on the viscosity of the 
grease desired. A irease composition which has 
been used commercially in bending pipe having 
large diameters is given in the following table: 
Tablç II 

Compound 

Alkaline Base Off ...................................... 
Tall Off ................................................ 
Diethylene glycol ...................................... 
Cyclohexylamine ...................................... 
Stearic Acid ........................................... 
Talc ................................................... 

Weigh 
Per Cent 

60. 23 
0. 62 
0. 62 
0.44 
0. 09 
38. 00 

The grease having the foregoing composition is 
successfu!ly used in bending pipe ina large petro- 
leum refinery. Equipment used for bending pipe 
of la.rge diameter operates by holding the pipe 
fo be bent adjacent fo a large circular wheel 
whfle applying a block fo the surface of the pipe 
opposife the pipe surface in contact with the 
wheel. The pipe and the wheel are slowly ro- 
fated with respect to one another. A ciose fit- 
ring, highly polished metal plug is placed in the 
pipe and travels inside the pipe just ahead of 
that portion of the pipe that is being bent, thus 
preventing the formation of wrinkles in the inner 
portion of the bend. The plug travels through 
the pipe ahead of the bend by virtue of the pres- 
sure exerted upon if by the attempt of that por- 
tion of the pipe which is being bent fo collapse. 
In order for this plug fo travel smoothly inside 
the pipe, if is necessary that the irmer surface of 
the pipe be well lubricated. Ordinary off wfll 
hot suflice for this purpose because the heat 
caused by the bending operation makes the off so 
fiuid tha.t if runs entirely fo the lower surface of 
the pipe, fhus leaving large areas of the pipe in- 
sufficiently lubricated. The usual preparation 
used for fhis lubrication is a grease which is mod- 
erafely viscous af room temperature and which 
confains large quantifies of graphife. This grease 
is sprayed on the inner surface of the pipe by 
means of a suifable moving spraying device and 
the plug is then inserted through the open end of 
fhe pipe and slid over this lubricated surface fo 
the point af which the bend is fo be started. 
When the bending operation is complete, the plug 
and excess grease are removed. This grease, by 
virtue of the large quantity of graphite contained 
therein, is very messy fo handle and diflicult fo 
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clean from the equipment and the operator and, 
therefore, uusatisfactory. In addition, when if 
is wiped from the plugs before they are stored, 
if leaves the highly polished surface of the plugs 
5 exposed fo the air which causes them fo corrode 
unless they are protected by means of a com- 
pound which must be coated over them until they 
are again fo be used. 
The composition of the present invention which 
10 includes a solid which does hot sofl surfaces with 
which il comes in contact serres fo give the need- 
ed viscosity fo the lubricating composition and 
furthermore il contains ingredients which allow 
if fo be readily removed by washing with water 
15 thus making if easy to clean the metal plugs em- 
ployed in such pipe bending operations. The 
presence of the corrosion inhibitor prevenfs rust- 
ing of the surfaces which bave been treated with 
the grease and protects them from corroding 
2O during storage periods. 
The composition of the present invention bas 
been accepted commercially in pipe bending 
operations due fo ifs stainless qualifies and ease 
of removal by virtue of ifs eliminating the neces- 
25 sity of emPloying graphite and by virtue of ifs 
being readfly soluble wiih wafer. 
The nature and objects of the present invention 
having been fully described and illustrafed, what 
I desire fo claire as new and useful and fo secure 
30 by Letters Patent is: 
1. A stainless, emulsible grease composition 
which comprises 25% fo 75% by weight of a base 
off containing alkali metal petro!eum sulfonates 
in an amount in the range befween 10% and 15% 
35 by weight of said base off, the remainder being 
a hydrocarbon in the lubricafing off boiling range, 
0.5% fo 2.0% by weight tall off, 0.5% fo 2.0% by 
weight of a polyhydroxy alcohol, 0.3% fo 1% by 
weight of an off soluble corrosion inhibitor, 0.05 % 
40 fo 0.2% by weight of a fatty acid, and a solid hav- 
ing lubricafing properfies selecfed îrom the class 
consisting of talc and mica in a ratio in the range 
between 1:2 and 2:1 fo said base off. 
2. A stainless, emulsible grease composition 
which consists of about 60% by weighf of a base 
45 off containing alkali mefal petroleum sulfonates 
in an amount in the range between 10% and 15% 
by weight of said off and the remainder a hydro- 
carbon off having a viscosity ,af 100 ° F. of 75 fo 
500 SSU, about 0.6% by weight fall off, about 0.6% 
50 by weight diethylene glycol, about 0.4 % by weight 
cyclohexylamine, about 0.1% by weight stearic 
acid and about 38% by weight of a solid having 
lubricating properties selected from the class con- 
sisting of mica and talc. 
55 3. A composition in accordance with claire 2 
in which fhe hydrocarbon off is subsfantially free 
of aromafic hydrocarbons. 
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